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I.' summars of A c t i v i t i e s  
A. Pa r t i cu la t e  Sampling Device 
During the period covered by t h i s  repor t  D r .  Silverman 
and t h e  w r i t e r  m e t  w i t h  representat ives  of the NASA Electronics  
Research Center and Block Engineering, Inc., t o  provide con- 
s u l t a t i o n  on the design of an i n - f l i g h t  space cabin aerosol  
sampling instrument ( l a t e r  i den t i f i ed  as the Aerosol P a r t i c l e  
Analyzer) t o  be prototyped by Block Engineering, Inc. under 
Contract No. MAS 12-39. The consultation da tes  and the major 
t o p i c s  covered a r e  b r i e f l y  described below. On most of these 
d a t e s  a number of d i f f e r e n t  items were discussed. 
July 1, 1965 Miniature a i r  sampling pumps. 
August 9, 1965 Tape samples for i n - f l i g h t  collection 
of pa r t i cu la t e s .  
Physiologically s i g n i f i c a n t  particle 
s i zes .  
September 3, 1965 
September 13, 1965 
Anticipated aerosol  concentrations 
i n  f l ight  s i t ua t ions .  
Presentation of counting data;  
integrated versus d i f f e r e n t i a l  count. 
Significance of p a r t i c l e  shape and 
index o f  r e f r ac t ion .  
October 18, 1965 H l t e r  media f o r  tape sampler 
In t e rna l  c a l i b r a t o r .  
October 26, 1965 Review of Aerosol P a r t i c l e  Analyzer 
design. 
Sampling pump. 
A i r  en t ry  on Aerosol P a r t i c l e  Analyzer 
B. H e l d  Aerosol Generator 
I n  urcier t o  optimize design and c a l i b r a t e  any p a r t i c u l a t e  
sampling device it i s  necessary t h a t  a model aerosol  be used 
which i s  representat ive of the aerosol  f o r  which the  device is 
3 '  - 
designed. A technique which has been proposed a s  a t e n t a t i v e  r Z  b' 
I 
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ASTM standard aerosol  for  the  ca l ib ra t ion  of' o p t i c a l  p a r t i c l e  
counters  has been described by Whitby and Vonda. I n  t h i s  
technique a water solut ion of monodisperse polystyrene la tex 
i s  used t o  form a primary droplet  aerosol  containing one poly- 
1 styrene latex p a r t i c l e  per droplet .  The droplet water i s  then 
1 evaporated, r e su l t i ng  i n  a discrete aerosol  of polystyrene 
latex. This method of generating a homogeneous aerosol  has 
I been previously used i n  our laborator ies .  We have started the  
design of a portable  generator of t h i s  type which could be 
used f o r  f i e l d  ca l ib ra t lon .o f  the Aerosol P a r t i c l e  Analyzer 
and f o r  evaluat ion of o ther  types of p a r t i c l e  counters t o  be 
, developed i n  t h i s  laboratory.  
C. Survey of P a r t i c l e  Counter Designs 
Optical  methods are present ly  the basis for most successful  
Optical  p a r t i c l e  counters  automatic particle counting devices. 
have been described i n  d e t a i l  i n  the  l i t e r a t u r e  and a s ign i f i can t  
amount of technical  information i s  ava i lab le  on t h e i r  performance. 
( 7 :  The o p t i c a l  p a r t i c l e  counter evolved under Contract No. NAS 
12-39 represents an optimum design of such a system and should 
perform adequately under i n - f l i g h t  space conditions.  It i s  
the purpose of t h i s  grant ,  however, t o  study o the r  methods 
of  contaminant sampling including p a r t i c u l a t e  sampling, and w e  
therefore  have i n i t i a t e d  a rev iew of' o ther  methods of  deter- 
mining s i z e  d i s t r i b u t i o n  and concentration of aerosols .  A t  
t h i s  da te  w e  have not ident i f ied  one sampling method which 
I x2rran ts  m$cr att;er;tizn, althcugh t5e sixplizity cf an ac=ustic2l 
I system seems a t t r a c t i v e  f o r  an i n i t i a l  f e a s i b i l i t y  study. 
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s- I -  110. Future A c t i v i t i e s  . 
During the  next r epor t  period the following a c t i v i t i e s  w i l l  
be given rnajor a t t en t ion :  
A. 
2. 
C. 
A model azrosol  generator w i l l  be designed and evaluated 
for c a l i b r a t i o n  of the  Aerosol P a r t i c l e  Analyzer and 
ctheia devices t o  be developed under the present  grant .  
It It:: our i n t e n t  -Lo design a ;>ortable u n i t  which can be 
used outs ide of the laboratory,  for example, pre-launch 
c a l i b r a t i o n  o f  -:he .!!erosol P a r t i c l e  Analyzer. A t  the 
piesent  t2me such a device i s  not ava i lab le .  
Proceed with a f e a s i b i l i t y  study of an acous t i ca l  type 
p a r t i c l e  sampling device t o  meet the  needs fo r  a space 
cabLn monitoring device. 
Study the  deposi t ion of p a r t i c u l a t e s  on l i f e  system 
fi l ters from manned space flights t o  determine the 
nature, or igin,  s i z e  and morphology of  p a r t i c u l a t e s  
removed from the cabin environment. As a p a r t  of t h i s  
study w e  w i l l  determine the e f f i c i ency  of  t h i s  f i l t e r  
media for given p a r t i c l e  sizes, 
111. Personnel -
Due t o  the death of D r .  Les l ie  Silverman s h o r t l y  after the 
end of t h i s  repor t  period it has been requested t h a t  W i l l i a m  A .  
Burgess be named Direct013 f o r  the completion of the  grant .  
Wm. A .  Burgess 
